
EROSION & SEDIMENTATION 
PROCESSES 

Photo by NASA 



The detachment and movement of soil 
and rock particles by gravity, wind, water, 
freezing and thawing, and/or other 
natural phenomena.  

SOIL EROSION:  





And even as beneath a tempest the 
whole black earth is oppressed… and 
all their rivers flow in flood, and 
many a hillside do the torrents 
furrow deeply, and down to the dark 
sea they rush headlong from the 
mountains with a mighty roar, and 
the tilled fields of men are wasted;  
 
THE ILIAD, Homer translated by A. T. Murray 



A Few of the Dire 
Consequences of 

Rampant, Uncontrolled 
Erosion: 



Complex River Systems  



Gravel for Spawning 



Marine Estuaries 

Mouth of the Stillguamish River 



Ocean beaches 



None of these would 
exist without soil 
erosion, transport and 
deposition 



Geology 
101 

 
Rocks for 

Jocks 



Plate Tectonics 



Liberty bell 

Liberty Bell, North Cascades 



lava 



Tectonics 
Giveth, 
Erosion 
Taketh 
Away 



Rockfall 
North Cascades 
National Park 
August 2009 



Lynch Glacier, King 
County, WA 
Photo by Austin Post, 
USGS, 1960 



Bioturbation 



Fluvial Erosion 



http://www.wfpa.org/index.html 

Nile Landslide, Yakima County, October of 2009 



Oso Landslide, Snohomish 
County, March of 2014 





So What’s 
the 

Problem?? 



Soil Erosion 
from Two 
Small 
Construction 
Sites, Dane 
County, 
Wisconsin, 
USGS Fact 
Sheet FS-
109-00, 
August 2000 



Coal Creek 

Turbidity from 
construction of the: 



Photo: Northwest Habitat Institute  





EROSION BY SURFACE WATER 

•Rainsplaash erosion 

•Sheetwash Erosion 

•Rill Erosion 

•Gully Erosion 

 

MASS WASTING 

 

WIND EROSION 

In this class we will focus on erosion processes that are 
common to construction sites and are exacerbated by 
construction activities.  These include: 
 



Erosion by Surface Water 



Runoff Paths 



Soil Erosion by Surface Water 
Figure from Iowa Stormwater Partnership 

Single-Grain erosion Processes 



Raindrop Impact Erosion 



Extreme Raindrop Impacts 



Rainsplash Video 



Sheetwash on a Forest Road 



Sheet Flow on Exposed Soil 



Rill Erosion 





Gully Erosion 



Coon Valley WS 
 
Photo courtesy of USDA Natural Resources Conservation Service. 



Haiti, 2014 



Gully Erosion in Polk County, Tennessee. 
1912. (USGS)  







Describe how you would 
differentiate between a rill 
and a gully? 



Soil Erosion by 
Mass Wasting 



Shallow slope failure on a 
constructed streambank 



Shallow Failure on a 
Constructed Slope 



Lewis County 2009 



Photo: Washington State DNR, Division of Geology and 
Earth Resources. 

Pe Ell landslide failed on 
December 3rd, 2007  



Wind Erosion Process 

http://www.noaanews.noaa.gov/stories/images/dustbowl1935.jpg 

The wind erosion process is complex. It involves detachment, 
transport, sorting, abrasion, avalanching, and deposition of soil 
particles. Turbulent winds blowing over erodible soils cause wind 
erosion.  (NRCS) 

 



Much of what we know now about wind blown sediment 
transport is a result of the work of Ralph Bagnold 

//kc1.sharepoint.com/upload.wikimedia.org/wikipedia/en/3/33/LRDG_RADIO_TRUCK.jpg


Mechanisms of Wind Transport 



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=pDxdkFz3OwufUM&tbnid=w9nRr_YaySYsSM:&ved=0CAUQjRw&url=http://news.softpedia.com/news/Dust-Storms-in-Africa-Affect-Air-Quality-in-the-US-and-the-Caribbean-384422.shtml&ei=r_ZoU6CDGo7coATIkIGIAw&psig=AFQjCNF508FIiR-Ehn9NeBIcNpesmbSqCw&ust=1399474169188211




June 4 1937, at Goodwell, 
Oklahoma 





Blowing Dust from a Construction Site 



The  

BIG 
 Picture 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=tVAtbJIPczB4AM&tbnid=2klMAsicsobtUM:&ved=0CAUQjRw&url=http://www.doodlecraftblog.com/2012/01/digital-frames.html&ei=_flnU6i8LMPboAShuoCYAQ&bvm=bv.65788261,d.cGU&psig=AFQjCNERVLgNlreDCKyOTxDtKPg6d3wBHQ&ust=1399409522227474
http://2.bp.blogspot.com/-N6K5i0aFOro/TxZcmViB_TI/AAAAAAAAHQ4/OpbapPDUBZE/s1600/fancy+red+frame.png


What are two ways 
that soil erosion has 
a major influence on 

modern human 
civilization ?? 

http://2.bp.blogspot.com/-N6K5i0aFOro/TxZcmViB_TI/AAAAAAAAHQ4/OpbapPDUBZE/s1600/fancy+red+frame.png


Man - despite his artistic 
pretensions, his sophistication, 

and his many 
accomplishments - owes his 

existence to a six inch layer of 
topsoil and the fact that it 
rains.  ~Author and exact 

wording unknown 



Lowdermilk W. C. (1939) 
Conquest of the Land Through 
Seven Thousand Years,    
USDA Bulletin No. 99 

Dirt: the Erosion of Civilizations, by David Montgomery 

Montgomery, D. (2007) Dirt 
the Erosion of Civilizations.  
University of California Press, 
296p  
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